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In this study, based on the changes in nuclear matrix proteins of SMMC-7721 
cells that treated with HMBA（Hexamethylene biacetamide）, we compared the 
relationship of nucleophosmin, hnRNP A2/B1 and prohibitin between SMMC-7721 
cells and clinical pathological tissues respectively. From that, a cell differentiation 
model was established, and the link between this model and the clinical pathological 
study was studied. Thus, the mechanism of human liver tumorigenesis and 
differentiation can be further understood. 
The experiment results showed that, after the induced differentiation changes on 
SMMC-7721 cells by HMBA, the changes of nucleophosmin, hnRNP A2/B1 and 
prohibitin have a clear correlation with clinical pathological tissues respectively. 
These results further illustrate the mechanism of SMMC-7721 cells differentiation 
process induced by HMBA, which is an effective differentiation inducer, is highly 
correlated to the clinical occurrence of hepatic carcinomas. The mechanism study of 
cell proliferation and differentiation based on the model built on the HMBA-induced 
differentiation process of human hepatoma SMMC-7721 cells as well as the 
experiment results of the related changes are able to provide a good reference for the 
study on the clinical occurrence of hepatocellular carcinoma and future development 
of pathological research and diagnosis. 
In addition, the significant homogeneous change shown by these three nuclear 
matrix proteins before and after the induced differentiation and liver tissues 
tumorigenesis indicates that, they can be used as the potential marker proteins, 
applying in the diagnosis of clinical pathology. At the same time an in-depth study of 
the mechanisms of these proteins also helps in finding new treatment on liver cancer 
from their signal transduction pathways. 
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胞株、3T3LI 前脂肪细胞、F9 畸胎瘤细胞中，c-Myc 过表达能抑制这些细胞的分
化[10] 。c-Fos 作为即时早期基因，受外界刺激而转录激活，同样对细胞分化具有
影响，如佛波酯（TPA）诱导人神经母细胞瘤细胞株的形态分化时，c-Fos 表达
升高而 c-Myc 表达下降[11] ，上皮生长因子可诱导脂肪细胞的 c-Fos 基因表达[12] 。
而 ras 家族（c-Ha-ras、c-Kir-ras、c-N-ras）虽不具有致癌性，但通过基因密码
子点突变引起的 rasP21 蛋白激活会降低细胞的终末分化，ras 原癌基因的过度表
达和（或）激活，在人肿瘤如胃癌、甲状腺癌、结肠癌、膀胱癌、急性白血病的
发生率较高[13-16] 。抑癌基因 Rb 的失活及丢失只引起视网膜母细胞瘤及其他少数
肿瘤，如小细胞肺癌、膀胱癌、乳腺癌、骨肉瘤等，表明 Rb 与肿瘤发生的关系
有一定组织特异性[17] 。p53 作为 著名的抑癌基因，则在研究中发现，突变型
p53（mtp53）产物经常更多的表达在未分化的肿瘤细胞中[18] ，此外统计资料表
明 66％结肠癌、乳腺癌、肺癌、卵巢癌、宫颈癌、肾上腺皮质癌、骨肉瘤以及
























2  核基质与核基质蛋白在细胞生命活动中的重要作用 
细胞核基质（nuclear matrix）或称核骨架（nucleoskeleton）为真核细胞核内















DNA 以环状结构结合到核基质上，富含 AT 的核基质结合区（MARs or SARs）
序列与核基质上 MAR 结合蛋白如拓扑异构酶Ⅱ和其它的 MAR 结合蛋白相互作





核基质参与基因的转录调控及 RNA 的加工、运输。参与 RNA 合成与加工的一
些蛋白如 DNA 引物酶[23] 、RNA 聚合酶Ⅱ[24] 、poly（A）聚合酶[25] ，是核基质
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